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(54) Power saving system for optical disc recording/reproducing apparatus 



(57) A power saving system of an optical recording/ 
reproducing apparatus is provided. The optical record- 
ing/reproducing apparatus includes a temporal memory 
which stores reproduced data or recording data in a cy- 
clic data storage stage and from which the stored data 



is read out for reproduction or recording in a cyclic data 
readout stage following the data storage stage. The 
power saving system saves part of power consumed in 
the apparatus in the data storage stage in a record mode 
of operation and in the data readout stage in a reproduce 
mode of operation. 




FIG. 
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Description 

[0001] The present invention relates generally to a 
power saving system for a recording/reproducing appa- 
ratus designed to record or reproduce information on or 
from optical discs such as MDs (Mini Discs), MD2s, vid- 
eo CDs (Compact Discs), high-quality CDs, CD-Rs, CD- 
RWs, DVDs (Digital Versatile Discs), DVD-ROMs, DVD- 
Rs, DVD-RAMs, DVD-RWs, DVD+RWs, and MO (Mag- 
neto-Optical) discs, and more particularly to a power 
saving system for an optical disc recording/reproducing 
apparatus having a temporary memory for storing the 
data for data compression or decompression or shock- 
proofing. 

[0002] Recently, various types of portable recording/ 
reproducing apparatus using an optical disc such as a 
CD, a DVD, or a MD appear on the market. 
[0003] Usually, such portable recording/reproducing 
apparatuses have a shock-proof memory. For instance, 
MD portable players have a shock-proof memory of a 
capacity of about 4Mbit and, in the playback mode of 
operation, holds the information content equivalent to a 
playback time of about 1 0sec. in the memory temporar- 
ily, while kicking a pickup cyclically between adjacent 
track turns until one of sectors on which information is 
to be recorded next. In a record mode, after audio sig- 
nals are compressed and stored in the shock-proof 
memory, they are read out of the memory and recorded 
on a MD for a preselected period of time. A sequence 
of these operations is carried out cyclically to record all 
audio signals on the MD. During a time interval between 
cyclic recordings of the audio signals on the MD, the 
pickup is kept kicked to track one of track turns for wait- 
ing one of sectors on which audio signals are to be re- 
corded next. 

[0004] Such portable players are required to record 
or reproduce data for an increased period of time. To 
this end, it is necessary to prolong the service lift of a 
battery, or to save as much of power consumed in the 
player as possible. 

[0005] It is therefore a principal object of the present 
invention to avoid the disadvantages of the prior art. 
[0006] It is another object of the present invention to 
provide a recording/reproducing apparatus having a 
power saving system for prolonging the record or play- 
back time. 

[0007] According to one aspect of the invention, there 
is provided an optical recording apparatus. The optical 
recording apparatus comprises: (a) a temporal memory 
which stores therein a signal to be recorded on an opti- 
cal disc which is compressed at a given compression 
rate; (b)adata storage monitoring circuit which monitors 
the amount of the compressed signal stored in the tem- 
poral memory and provides a signal indicative thereof; 
(c) a pickup which emits light onto the optical disc to 
record the compressed signal read out of the temporal 
memory and receives a return of the light from the opti- 
cal disc to output a signal; (d) a first servo circuit which 



produces servo error signals based on the signal out- 
putted from the pickup; (e) a second servo circuit which 
is responsive to the servo error signals from the first ser- 
vo circuit to subject the pickup to focus, tracking, and 

s traverse control; and (f) a power saving circuit which is 
responsive to the signal from the data storage monitor- 
ing circuit to save power supplied to a preselected circuit 
component of at least one of the first and second servo 
circuit during a time interval in which the amount of the 

10 compressed signal stored in the temporal increases 
from a first level to a second level. 
[0008] In the preferred mode of the invention, a com- 
pression rate determining circuit is further provided 
which determines the compression rate of the signal to 

is be recorded on the optical disc. The power saving circuit 
determines the second level based on the compression 
rate. 

[0009] The power saving circuit resumes the supply 
of power to the preselected circuit component after the 
20 amount of the compressed signal stored in the temporal 
reaches the second level. 

[0010] A signal type specifying circuit may be provid- 
ed which specifies a type of the signal to be recorded 
on the optical disc. The power saving circuit performs a 

2S power saving operation based on the type of the signal 
specified by the signal type specifying circuit and deter- 
mines a timing with which the supply of power to the 
preselected circuit component is resumed based on the 
type of the signal. 

30 [0011] A disc type specifying circuit may be provided 
which specifies a type of the optical disc. The power sav- 
ing circuit performs the power saving operation based 
on the type of the signal specified by the signal type 
specifying circuit and the type of the optical disc speci- 

3S fied by the disc type specifying circuit and determines 
the timing with which the supply of power to the prese- 
lected circuit component is resumed based on the type 
of the signal and the type of the optical disc. 
[0012] A linear velocity determining circuit may also 

40 be provided which determines a linear velocity of the op- 
tical disc based on the type of the signal. The power sav- 
ing circuit performs the power saving operation and de- 
termines the timing with which the supply of power to 
the preselected circuit component is resumed based on 

45 the type of the signal and the linear velocity of the optical 
disc. 

[0013] According to the second aspect of the inven- 
tion, there is provided an optical reproducing apparatus. 
The optical reproducing apparatus comprises: (a) an er- 

so ror correcting circuit which subjects data reproduced 
from an optical disc to error correction; (b) a temporal 
memory which stores the data corrected in error by the 
error correcting circuit in a data storage stage; (c) a data 
storage monitoring circuit which monitors the amount of 

55 the data stored in the temporal memory and provides a 
signal indicative thereof; (d) a reproducing circuit which 
reads the data out of the temporal memory in a data re- 
adout stage following the data storage stage and out- 
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puts the data for reproduction; and (e) a power saving 
circuit which is responsive to the signal from the data 
storage monitoring circuit to save power supplied to at 
least the error correcting circuit during a time interval in 
which the amount of the data stored in the temporal de- 
creases from a first level to a second level in the data 
readout stage. 

[0014] In the preferred mode of the invention, the ap- 
paratus further comprises a pickup which optically picks 
up the data from the optical disc, a driver which drives 
the pickup under servo control, a playback/servo circuit 
which produces a data signal and a servo error signal 
from the data picked up by the pickup, provides the ser- 
vo error signal to the driver for use in the servo control 
of the pickup, and holds the data signal in the temporal 
memory, and a tracking circuit which subjects the pickup 
to tracking control. The reproducing circuit reads the da- 
ta signal out of the temporal memory and decompresses 
the data signal. The power saving circuit saves the pow- 
er supplied to at least the error correcting circuit and the 
tracking circuit during the time interval in which the 
amount of the data stored in the temporal decreases 
from the first level to the second level in the data readout 
stage. 

[0015] According to the third aspect of the invention, 
there is provided an optical reproducing apparatus. The 
optical reproducing apparatus comprises: (a) a first con- 
trol circuit which controls rotation of an optical disc in a 
first servo control mode based on a speed control signal 
derived from a drive circuit rotating the optical disc; (b) 
a second control circuit which controls rotation of the 
optical disc in a second servo control mode based on a 
speed control signal derived from data reproduced from 
the optical disc; (c) a driver circuit which drives a pickup 
reading the data out of the optical disc; (d) a playback/ 
servo circuit which produces a data signal for playback 
and a servo error signal from on the data picked up by 
the pickup; (e) a focus control circuit which subjects the 
pickup to focus control; (f) a tracking control circuit which 
subjects the pickup to tracking control; (g) an error cor- 
recting circuit which subjects the data read out by the 
pickup to error correction; (h) a temporal memory which 
stores the data corrected in error by the error correcting 
circuit in a data storage stage; (i) a data storage moni- 
toring circuit which monitors the amount of the data 
stored in the temporal memory and provides a signal 
indicative thereof; (j) a reproducing circuit which reads 
the data out of the temporal memory in a data readout 
stage following the data storage stage and outputs the 
data for reproduction; and (k) a controlling circuit which 
is responsive to the signal from the data storage moni- 
toring circuit to save power supplied to at least the error 
correcting circuit during a time interval in which the 
amount of the data stored in the temporal decreases 
from a first level to a second level in the data readout 
stage. The controlling circuit switches control of the ro- 
tation of the optical disc from the second servo control 
mode to the first servo control mode. 



[0016] According to the fourth aspect of the invention, 
there is provided an optical reproducing apparatus. The 
optical reproducing apparatus comprises: (a) a driver 
circuit which drives a pickup reading data out of the op- 

s tical disc; (b) a playback/servo circuit which produces a 
data signal for playback and a servo error signal from 
on the data picked up by the pickup; (c) a servo circuit 
which provides a servo signal to the driver circuit based 
on the servo error signal from the playback/ servo circuit; 

10 (d) an error correcting circuit which subjects the data 
read out by the pickup to error correction; (e) a temporal 
memory which stores the data corrected in error by the 
error correcting circuit in a data storage stage; (f) a data 
storage monitoring circuit which monitors the amount of 

is the data stored in the temporal memory and provides a 
signal indicative thereof; (g) a reproducing circuit which 
reads the data out of the temporal memory in a data re- 
adout stage following the data storage stage and out- 
puts the data for reproduction; and (h) a power saving 

20 circuit which is responsive to the signal from the data 
storage monitoring circuit to save power supplied to at 
least one of the drive circuit, the playback/ servo circuit, 
and the error correcting circuit during a time interval in 
which the amount of the data stored in the temporal de- 

25 creases from a first level to a second level in the data 
readout stage. 

[0017] In the preferred mode of the invention, atrans- 
fer rate detector is further provided which detecting a 
transfer rate of the data picked up from the optical disc. 
30 The power saving circuit performs a power saving op- 
eration based on the transfer rate of the data detected 
by the transfer rate detector and determines a timing 
with which supply of power is resumed based on the 
transfer rate. 

3S [0018] A signal type specifying circuit may be provid- 
ed which specifies a type of the data signal reproduced 
from the optical disc. The power saving circuit performs 
a power saving operation based on the type of the data 
signal specified by the signal type specifying circuit and 

40 determines a timing with which the supply of power is 
resumed based on the type of the signal. 
[0019] A disc type specifying circuit may be provided 
which specifies a type of the optical disc. The power sav- 
ing circuit performs a power saving operation based on 

45 the type of the optical disc specified by the disc type 
specifying circuit and determines a timing with which 
supply of the power is resumed based on the type of the 
optical disc. 

[0020] A linear velocity determining circuit may also 
50 be provided which determines a linear velocity of the op- 
tical disc based on the type of the signal. The power sav- 
ing circuit performs the power saving operation and de- 
termines the timing with which the supply of power is 
resumed based on the type of the signal and the linear 
55 velocity of the optical disc 

[0021] According to the fifth aspect of the invention, 
there is provided an optical reproducing apparatus. The 
optical reproducing apparatus comprises: (a) a pickup 
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reading data out of an optical disc optically; (b) a signal 
producing circuit producing a reproduction signal con- 
taining control data and a servo circuit from the data 
read out by the pickup; (c) a servo circuit responsive to 
the servo signal to control readout of the data through 
the pickup; (d) a temporal memory storing therein the 
reproduction signal containing the control data; (e) a re- 
producing circuit reproducing the reproduction signal 
based on the control data; and (f) a power saving circuit 
saving a portion of power consumed in the apparatus 
during a reproduce mode of operation of the reproduc- 
ing circuit. 

[0022] According to the sixth aspect of the invention, 
there is provided an optical reproducing apparatus. The 
optical reproducing apparatus comprises: (a) a pickup 
reading data out of an optical disc optically; (b) a signal 
producing circuit producing a reproduction signal con- 
taining control data and a servo circuit from the data 
read out by the pickup; (c) a servo circuit responsive to 
the servo signal to control readout of the data through 
the pickup; (d) a temporal memory storing therein the 
reproduction signal containing the control data; (e) a re- 
producing circuit reproducing the reproduction signal 
based on the control data; (f) a first control circuit which 
controls rotation of an optical disc in a first servo control 
mode based on a speed control signal derived from a 
motor rotating the optical disc; (g) a second control cir- 
cuit which controls rotation of the optical disc in a second 
servo control mode based on a speed control signal de- 
rived from the data reproduced from the optical disc; and 
(h) a power saving circuit saving a portion of power con- 
sumed in the apparatus during a reproduce mode of op- 
eration of the reproducing circuit, the power saving cir- 
cuit switching control of the rotation of the optical disc 
from the second servo control mode to the first servo 
control mode. 

[0023] In the preferred mode of the invention, the 
power saving circuit selects one of a plurality of power 
save operation modes based on a controlled content of 
the control data. 

[0024] The power saving circuit may determine a 
power save duration based on a controlled content of 
the control data. 

[0025] The present invention will be understood more 
fully from the detailed description given hereinbelow and 
from the accompanying drawings of the preferred em- 
bodiments of the invention, which, however, should not 
be taken to limit the invention to the specific embodi- 
ments but are for the purpose of explanation and under- 
standing only. 

In the drawings: 

[0026] 

Fig. 1 is a block diagram which shows an optical 
recording/reproducing apparatus having a power 
save function according to the first embodiment of 
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the invention; 

Fig. 2 is an illustration which shows an optical disc 
on which track turns consisting of sectors are 
formed; 

s Fig. 3 is a time chart which shows a variation in 
amount of data stored in a temporal memory; 
Fig. 4(a) shows a power save duration in the first 
power save mode; 

Fig. 4(b) shows a power save duration in the second 
10 power save mode; 

Fig. 4(c) shows a power save duration in the third 
power save mode; 

Fig. 5 is a flowchart of a power saving program in 
the first embodiment; 
is Fig. 6 is a block diagram which shows an optical 
recording/reproducing apparatus having a power 
save function according to the second embodiment 
of the invention: 

Fig. 7 is a block diagram which shows an optical 
20 recording/reproducing apparatus having a power 
save function according to the third embodiment of 
the invention; 

Fig. 8 is a block diagram which shows an optical 
recording/reproducing apparatus having a power 
25 save function according to the fourth embodiment 
of the invention: 

Fig. 9 is a block diagram which shows an optical 
reproducing apparatus having a power save func- 
tion according to the fifth embodiment of the inven- 
30 tion; 

Fig. 10 is a time chart which shows a variation in 
amount of data stored in a temporal memory in the 
fifth embodiment; 

Figs. 1 1 and 1 2 show a flowchart of a power saving 
3S program in the fifth embodiment; 

Fig. 13 is a block diagram which shows an optical 
reproducing apparatus having a power save func- 
tion according to the sixth embodiment of the inven- 
tion; 

40 Fig. 14(a) shows a power save duration in the fourth 
power save mode; 

Fig. 14(b) shows a power save duration in the fifth 
power save mode; 

Fig 14(c) shows a power save duration in the sixth 
45 power save mode; 

Fig. 15 is a block diagram which shows an optical 
reproducing apparatus having a power save func- 
tion according to the seventh embodiment of the in- 
vention; 

50 Fig. 16 is a block diagram which shows an optical 
reproducing apparatus having a power save func- 
tion according to the eighth embodiment of the in- 
vention; 

Fig. 17 is a block diagram which shows an optical 
55 reproducing apparatus having a power save func- 
tion according to the ninth embodiment of the inven- 
tion; 

Fig. 18 is a block diagram which shows a DVD play- 
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er having a power save function according to the 
tenth embodiment of the invention; 
Fig. 19 is a time chart which shows a variation in 
amount of data stored in a temporal memory in the 
tenth embodiment; 

Fig. 20 is a flowchart of a power saving program in 
the tenth embodiment; and 

Fig. 21 is a time chart which shows a variation in 
amount of data stored in a temporal memory in a 
modification of the tenth embodiment. 

[0027] Referring now to the drawings, wherein like 
numbers refer to like parts in several views, particularly 
to Fig. 1 , there is shown a recording/reproducing appa- 
ratus for optical discs which has a power saving system 
used in a record mode of operation. 
[0028] The optical disc 1 has concentric tracks or a 
spiral track formed on a surface thereof. Fig. 2 shows, 
as one example, two track tuns A and B formed on the 
optical disc 1 which have different diameters. It is as- 
sumed that the optical disc 1 is controlled to be rotated 
at a CLV (Constant Linear Velocity), the inner track turn 
A has four sectors, and the outer track turn B has eight 
sectors. The time for a complete turn of the disc 1 is 
40msec. when a pickup, as will be described later, lies 
on the inner track turn A and 80msec. when the pickup 
lies on the outer track turn B. 

[0029] Referring back to Fig. 1 . the recording/repro- 
ducing apparatus generally includes a spindle motor 2, 
a laser 3, a pickup 4, a record/playback servo circuit 6, 
a second servo circuit 7, and a driver 10. 
[0030] The spindle motor 2 is driven under the servo 
control to spin the optical disc 1 . The laser 3 emits a 
laser beam for recording or reproducing information on 
or from the optical disc 1 . The pickup 4 picks up a laser 
return from the optical disc 1 . The pickup 4 has the laser 
3 installed therein and is moved in unison by a moving 
mechanism 5 in a radius direction of the optical disc 1. 
The record/playback servo circuit 6 receives outputs 
from the pickup 4 and outputs a signal reproduced from 
the optical disc 1, servo signals, and a speed control 
signal for the CLV control. The record/playback servo 
circuit 6 includes a focus error signal generator, a track- 
ing error signal generator, a reproduced signal genera- 
tor, an equalizer, a PLL, a speed control signal genera- 
tor, and a laser power controller such as an automatic 
power controller (APC). The second servo circuit 7 in- 
cludes a focus controller 8, a tracking controller 9, a 
traverse controller 40, and a spindle motor controller 30. 
The driver 1 0 operates the pickup 4 and the spindle mo- 
tor 2 and includes a focus circuit 11, a tracking circuit 
1 2, a traversing circuit 41 , and a spindle motor circuit 31 . 
[0031] The recording/reproducing apparatus also in- 
cludes an A/D converter 13, a signal processor 14, an 
error correction circuit 15, atemporal memory 16, ade- 
compressing circuit 17, a separation circuit 18, a D/A 
converters 1 9 and 20, a speaker 21 , and a monitor 22. 
[0032] The A/D converter 13 converts a reproduced 



signal in a digital form inputted from the record/playback 
servo circuit 6 into an analog signal. The signal proces- 
sor 14 decodes the reproduced signal, e.g., an EFM 
(Eight to Fourteen Modulation)+signal, into NRZ data. 

s The error correction circuit 1 5 corrects errors contained 
in the decoded signal outputted from the signal proces- 
sor 14. The error-corrected decoded signal is a signal 
compressed at a variable transfer rate. The temporal 
memory 16 is, for example, a DRAM with a capacity of 

10 about 16Mb and stores therein the compressed data 
outputted from the error correction circuit 15 to absorb 
a variation in transfer rate. In the record mode of oper- 
ation, the temporal memory 1 6 also serves to hold com- 
pressed data to be recorded on the optical disc 1 . The 

is decompressing circuit 17 consists of, for example, an 
A-V (audio-video) decoder which decompresses the da- 
ta read out of the temporal memory 16. The separation 
circuit 18 separates the decompressed data into audio 
and video signals, for example, and supplies them to the 

20 D/A converters 19 and 20, respectively. The D/A con- 
verter 19 converts the video signal in a digital form into 
an analog video signal and supplies it to the monitor 22. 
The D/A converter 20 converts the audio signal in a dig- 
ital form into an analog audio signal and supplies it to 

2£ the speaker 21 . 

[0033] The recording/reproducing apparatus also in- 
cludes a data storage control circuit 23, a controller 27, 
a pause input device 24, a sector storage 25, and an 
input device 26. 

so [0034] The data storage control circuit 23 controls the 
quantity of data held in the temporal memory 1 6 and pro- 
vides a data quantity control signal indicative of a con- 
trolled quantity of the data to the controller 27. The 
pause input device 24 may consist of an external device 

36 or a key for inputting a pause signal to stop a playback 
operation of the apparatus. The sector storage 25 holds 
therein a sector number or address of one of sectors of 
the optical disc 1 from or on which data is to be repro- 
duced or recorded next. The Input device 26 is used by 

40 an operator to input desired instructions into the control- 
ler 27. The controller 27 is made up of a microcomputer 
which controls the whole operation of the apparatus. 
Signal flows only during the playback mode of operation 
are indicated by white thick arrows. 

45 [0035] A recording system of the recording/reproduc- 
ing apparatus generally includes a recording signal 
source 36, a compressing circuit 37, a compression rate 
input circuit 42, and a compression rate control circuit 
44. 

so [0036] The recording signal source 36 outputs record- 
ing signals in a digital form to be recorded on the optical 
disc 1 and may be implemented with a microphone, a 
video recorder which inputs audio and video signals to 
the apparatus, or other similar devices. The compress- 

55 ing circuit 37 codes the recording signals inputted from 
the recording signal source 36, for example, in the 
MPEG-2 format. The compressed signals outputted 
from the compressing circuit 37 are stored in the tem- 
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poral memory 16 and then supplied to the signal proc- 
essor 14. The signal processor 14 adds codes such as 
addresses and sync signals to the compressed signals 
read out of the temporal memory 16 and supplies them 
as recording data to the record/playback servo circuit 6. 
The record/playback servo circuit 6 outputs the record- 
ing data intermittently to the pickup 4 and modulates, for 
example, laser beams emitted from the laser 3 to write 
the recording data on the optical disc 1. 
[0037] The compression rate input circuit 42 is de- 
signed to manually input a record mode switch instruc- 
tion to select the recording time in the record mode of 
operation among, for example, two hours, four hours, 
and six hours and to determine the compression rate as 
a function of the recording time. 
[0038] The compression rate control circuit 44 con- 
trols the compressing circuit 37 to compress the record- 
ing signals from the recording signal source 36 at a rate 
selected by the compression rate input circuit 42. 
[0039] In the playback mode of operation, a signal re- 
produced from the optical disc 1 by the pickup 4 is in- 
putted to the record/playback servo circuit 6. The record 
/ playback servo circuit 6 produces servo signals, and a 
speed control signal. The servo signals are inputted to 
the second servo circuit 7. The focus controller 8 is re- 
sponsive to the servo signal to produce a focus drive 
signal. The tracking controller 9 is responsive to the ser- 
vo signal to produce a tracking drive signal. Similarly the 
traverse controller 40 is responsive to the servo signal 
to produce a traverse drive signal. The spindle motor 
controller 30 is responsive to the speed control signal to 
produce a drive signal. The focus drive signal, the track- 
ing drive signal, the traverse drive signal, and the drive 
signal are inputted to the driver 10 to perform the so- 
called focus, tracking, and traversing control of the pick- 
up 4 through the focus circuit 11, the tracking circuit 12, 
and the traversing circuit 41 . 

[0040] In practice, the speed control signal is pro- 
duced by a PLL built in the record/playback servo circuit 
6 and sent to the spindle motor controller 30 of the sec- 
ond servo circuit 7 to produce the drive signal. The drive 
signal is supplied to the spindle motor circuit 31. The 
spindle motor circuit 31 produces a drive control signal 
to regulate the speed of the spindle motor 2 under the 
CLV control. The spindle motor 2 produces an angular 
position signal through a Hall element (not shown) which 
is fed back to the second servo circuit 7 to produce a 
speed control signal which is used as needed in the FG 
(Frequency Generator) control to maintain the speed of 
the spindle motor 2 constant. 

[0041] The reproduced signal outputted from the pick- 
up 4 is optimized in frequency characteristics by an 
equalizer installed in the record/playback servo circuit 6 
and inputted to the PLL. The reproduces signal is con- 
verted by the A/D converter 13 into a digital signal and 
then inputted to the signal processor 14. The signal 
processor 14 subjects the digital signal to the synchro- 
nous detection so as to decode the EFM+signal record- 



ed on the optical disc 1 to produce the NRZ data. The 
NRZ data is inputted to the error correction circuit 15. 
The error correction circuit 1 5 has the NRZ data undergo 
the error correction and derives an address signal for a 
s sectorandadatasignal. Thedatasignal isasignalcom- 
pressed at a variable transfer rate and thus held in the 
temporal memory 1 6 for absorbing a variation in transfer 

[0042] The signal read out of the temporal memory 1 6 
10 is decompressed by the decompressing circuit 1 7 which 
consists of the A-V decoder and then split by the sepa- 
ration circuit 18 into audio and video signals. The audio 
signal issuppliedtothespeaker21 through the D/Acon- 
verter 19. The video signal is supplied to the motor 22 
'5 through the D/A converter 20. 

[0043] In the record mode of operation, if audio and 
video signals produced from the recording signal source 
36 are digital signals, they are inputted directly to the 
compressing circuit 37. Alternatively, if analog signals, 
20 they are first converted by an A/D converter (not shown) 
into digital signals and then inputted to the compressing 
circuit 37. The compressing circuit 37 codes and com- 
presses the input signals which are, in turn, stored in the 
temporal memory 16, as indicated by "a" in a time chart 
2£ of Fig. 3. For instance, if the input signals to the com- 
pressing circuit 37 are video signals, they are decoded 
into NTSC signals and compressed in the MPEG-2 for- 
mat. Alternatively, if audio signals, they are compressed 
by an A-V encoder in the AC-3 format. The amount of 
30 data stored in the temporal memory 1 6 are always mon- 
itored by the data storage control circuit 23. When a 
stored amount of data in the temporal memory 1 6 reach- 
es a full level, the data are read out of the temporal mem- 
ory 16, as indicated by "b"in Fig., 3, and supplied to the 
3S signal processor 1 4. The signal processor 1 4 adds error 
correction codes, address codes, and sync signals to 
the input data which are, in turn, written in the optical 
disc 1 through the pickup 4. During the readout of data 
from the temporal memory 16, following recording sig- 
40 nals compressed by the compressing circuit 37 are 
stored in the temporal memory 16. Note that the data 
readout speed is higher than the data write speed. 
[0044] When the temporal memory 1 6 becomes emp- 
ty, typical systems prohibit the data from being read out 
45 of the temporal memory 1 6 and written in the optical disc 
1 , kick the pickup 4 cyclically to trace one of track turns 
on which the data is to be recorded next in a standby 
mode, however, the controller 27 of this embodiment, 
as will be described later in detail, prohibits the readout 
so of the data from the temporal memory 1 6 until a stored 
amount of data in the temporal memory 16 reaches a 
given level. During the prohibition of the readout of data, 
compressed data from the compressing circuit 37 con- 
tinues, as indicated by "c" in Fig. 3, to be stored in the 
55 temporal memory 16. When the temporal memory 16 
becomes full again, the data, as indicated by "d", begins 
to be read out of the temporal memory 16 and written in 
the optical disc 1 until a stored amount of data in the 
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temporal memory 16 reaches the empty level. Subse- 
quently, the same steps are repeated to write data on 
the optical disc 1 cyclically. 

[0045] Within each of the data storage stages "a", "c", 
"e, and "g" where the amount of data stored in the tem- 
poral memory 16 is increased, the recording/reproduc- 
ing apparatus is in a power save mode to minimize the 
power consumption until the stored amount of data 
reaches a reference level slightly lower than the full lev- 
el. During the power save mode, the supply of power to 
at least part of either or both of the record/playback ser- 
vo circuit 6 and the second servo circuit 7 is cut to reduce 
the total power consumption of the apparatus. For in- 
stance, the supply of power to the tracking control is cut 
while keeping the supply of power to the focus control. 
Alternatively, the supply of power to the record/playback 
servo circuit 6, the laser 3, and the second servo circuit 
7 is cut while rotating the optical disc 1 . 
[0046] When the amount of data stored in the tempo- 
ral memory 16 reaches the reference level at p1 in Fig. 
3, the controller 27 switches the power save mode to a 
normal power supply mode. The controller 27 moves the 
pickup 4 to a subsequent track and enters the standby 
mode. When the stored amount of data in the temporal 
memory 16 reaches the full level, the controller 27 acti- 
vates the pickup 4 to start writing data on the optical disc 
1. When the temporal memory 16 becomes empty, the 
controller 27 prohibits the writing of data on the optical 
disc 1 and at the same time, enters the power save 
mode again. 

[0047] The time T1 required for the amount of data 
stored in the temporal memory 16 to reach the full level 
from P1 is determined, allowing for the time required for 
a system to which the supply of power is cut in the power 
save mode to return to the normal operation mode. In 
this embodiment, the time T1 is approximately 
100msec. The time T1, will be discussed later in detail, 
depends upon the compression rate of data in the record 
mode of operation and the duration of the power save 
mode. 

[0048] The switching of the compression rate of data 
used in the compressing circuit 37 is achieved by man- 
ually selecting one of data recording modes through the 
compression rate input circuit 42 to send a compression 
rate switching signal to the compressing circuit 37 
through the compression rate control circuit 44 or may 
alternatively be achieved by automatically selecting one 
of the compression rates in the controller 27 according 
to the type of signals outputted from the recording signal 
source 36. 

[0049] The data recording modes are of, for example, 
three types: two-hour mode, four-hour mode, and six- 
hour mode. In the two-hour mode, a total recording time 
is approximately two hours to ensure a high quality of 
images. In the four-hour mode, a total recording time is 
approximately four hours to keep a normal quality of im- 
ages. In the six-hour mode, a total recording time is ap- 
proximately six hours, but resulting in a deterioration in 
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quality of images. Further, the compression rate input 
circuit 42 may have manual keys used to change the 
data recording mode through an internal switch when it 
is required to change the definition of images, when a 
s high speed scene such as a car race is recorded, or 
when it is required to select the recording time rather 
than the quality of images or have a control circuit re- 
ceiving control data inputted from an external device to 
change the data recording mode When a desired one 
10 of the data recording modes is selected, the duty of the 
pickup 4, that is, a ratio of a data write period during 
which the pickup 4 writes data on the optical disc 1 to a 
rest period during which the pickup 4 waits for next re- 
cording, in other words, a transfer rate ratio of data to 
is be recorded on the optical disc 1 to data compressed 
by the compressing circuit 37 is determined. The power 
save mode may, thus, be determined as a function of 
the duty of the pickup 4 or the compression rate of data 
to be recorded, as will be described later. 
20 [0050] Further, the power save mode may be deter- 
mined by an operator through a manual switch accord- 
ing to the degree of priority to increase in service life of 
a battery over protection of data against vibration or 
shock, or vice versa. 
2S [0051] The timing with which the controller 27 termi- 
nates the power saving operation is determined in the 
following manner. 

[0052] The temporal memory 16 has, as described 
above, a capacity of 16Mb. Thus, for instance, when it 
30 is required to record image data at 8Mbps in the two- 
hour mode, it allows the temporal memory 1 6 to hold the 
image data for 2sec. If 100msec. is required for the ap- 
paratus to return to the normal operation mode following 
the termination of the power save mode, then the 
35 amount of image data stored in the temporal memory 
16 in 100msec. is calculated in the following manner. If 
the empty level is defined as zero (0) Mb, and the full 
level is defined as 1 6Mb, a ratio of the time required for 
the apparatus to return to the normal operation mode 
40 following the termination of the power save mode to the 
time required for the temporal memory 16 to reach the 
full level from the empty level is 100msec./2sec. = 0.05. 
The amount of image data stored in the temporal mem- 
ory 16 in 100msec. is, thus, 16Mb X 0.05 = 0.8Mb. 
45 Therefore, the controller 27 may terminates the power 
saving operation when the amount of image data stored 
in the temporal memory 1 6 becomes at least 1 5.2Mb (= 
16Mb-0.BMb). 

[0053] Note that the full level and the empty level of 
50 the amount of data stored in the temporal memory 16, 
as referred to this disclosure, do not indicate data stored 
amounts of 100% and 0%, respectively, but values to 
which preselected margins are added. The time re- 
quired for the apparatus to return to the normal opera- 
55 tion mode following the termination of the power save 
mode depends upon the type of power save mode, as 
will be discussed later in detail, and is preferably deter- 
mined as function of the position of a current track turn 



EP 0 952 577 A2 



25 



35 



40 



45 



SO 



7 



13 

on the optical disc 1 . This is because the time required 
for the apparatus to return to the normal power save 
mode should include the waiting time of the pickup 4 
until one of sectors on the optical disc 1 on which data 
is to be recorded next reaches the pickup 4, and the 
waiting time becomes short when the pickup 4 is tracing 
an inner one of the track turns : while it becomes long 
when the pickup 4 is tracing an outer one of the track 

[0054] The power save mode used in this embodi- 
ment is classified into three types below. 
[0055] When it is required to record data on the optical 
disc 1 in the tow-hour mode, the controller 27 selects 
the first power save mode to turn off the tracking and 
traverse controls while keeping the focus control on. The 
sector storage 25 stores a sector address of one of sec- 
tors of the optical disc 1 on which data is to be recorded 
next. When the tracking control is in the off-state, a com- 
plete servo signal is not obtained. A component of an 
RF signal outputted intermittently from the pickup 4 is, 
thus, extracted and used in the CLV control of the spin- 
dle motor 2 to perform the rough servo control, providing 
the speed control signal to the spindle motor controller 
30. 

[0056] The power save is achieved by cutting the sup- 
ply of power to, for example, a tracking error signal gen- 
erator of the record/playbackservocircuit6, the tracking 
controller 9 of the second servo circuit 7, and the track- 
ing circuit 12 of the driver 10. 

[0057] After a lapse of a preselected period of time, 
as will be described later, the supply of power is re- 
sumed to activate the tracking control. The tracking con- 
trol has the pickup 4 seek one of track turns of the optical 
disc 1 having a sector whose address is stored in the 
sector storage 25 and kicks the pickup 4 cyclically until 
that sector reaches the pickup 4. 
[0058] When it is required to record data on the optical 
disc 1 in the four-hour mode, the controller 27 selects 
the second power save mode to turn off the focus and 
tracking controls and the laser 3. The laser 3 may alter- 
natively be kept on. The sector storage 25 stores a sec- 
tor address of one of sectors of the optical disc 1 on 
which data is to be recorded next When the focus and 
tracking controls are in the off-state, a complete servo 
signal is not obtained. It is, thus, impossible to operate 
the spindle motor 2 under the CLV control, and the 
above described FG control is initiated. Specifically, the 
controller 27 determines the speed of the FG corre- 
sponding to the current one of sectors to keep the FG 
rotated at the determined speed. 
[0059] The power saving is achieved by cutting the 
supply of power to all components of the record/play- 
back servo circuit 6: the focus error signal generator, the 
tracking error signal generator, the reproduced signal 
generator, the equalizer, the PLL the speed control sig- 
nal generator, and the laser power controller, all compo- 
nents of the second servo circuit 7: the focus controller 
8, the tracking controller 9, the traverse controller 40, 
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and the spindle motor controller 30, part of the driver 1 0: 
the focus circuit 11, the tracking circuit 12, and the tra- 
versing circuit 41 , and the laser 3. This allows the power 
consumption to be lowered greatly as compared with the 

s first power save mode. 

[0060] After a lapse of a preselected period of time, 
as will be described later, the supply of power is re- 
sumed to turn on the focus control, and the tracking con- 
trol in that sequence The tracking control has the pickup 

10 4 seek one of track turns of the optical disc 1 having a 
sector whose address is stored in the sector storage 25 
and kicks the pickup 4 cyclically until that sector reaches 
the pickup 4. 

[0061] The reason that the spindle motor 2 is not 
is turned off is because it takes approximately two sec- 
onds to resume rotating the spindle motor 2 at a desired 
speed, which exceeds a 500msec memory holding time 
of the temporal memory 16. In order to reduce a more 
power consumption, it is advisable that the speed of the 
20 spindle motor 2 under the FG control be decreased to 
1/2 or 1/4 times a normal speed. 
[0062] When it is required to record data on the optical 
disc 1 in the six-hour mode, the controller 27 selects the 
third power save mode to turn off the focus and tracking 
2S controls, the laser 3, and the spindle motor control. The 
sector storage 25 stores a sector address of one of sec- 
tors of the optical disc 1 on which data is to be recorded 
next 

[0063] Since the focus and tracking controls, the laser 
30 3, and the spindle motor control are all turned off, the 
power consumption is reduce greatly. It, however, takes 
approximately one second to return the apparatus to the 
normal operation mode, and a great quantity of power 
is consumed in starting the spindle motor 2. Thus, if the 
3B third power save mode is not kept for more than six sec- 
onds, for example, it will cause the power consumption 
to be increased undesirably. 

[0064] The power saving is achieved by cutting the 
supply of power to all components of the record/play- 

40 back servo circuit 6: the focus error signal generator, the 
tracking error signal generator, the reproduced signal 
generator, the equalizer, the PLL, the speed control sig- 
nal generator, and the laser power controller, all compo- 
nents of the second servo circuit 7: the focus controller 

45 8, the tracking controller 9, the traverse controller 40, 
and the spindle motor controller 30, all components of 
the driver 10: the focus circuit 1 1 , the tracking circuit 1 2, 
the traversing circuit 41, and the spindle motor circuit 
31, and the laser 3. This results in a greater decrease 

so in power consumption than in the first and second power 
save modes. 

[0065] After a lapse of a preselected period of time, 
as will be described later, the supply of power is re- 
sumed to turn on the laser 3, the spindle motor control, 
55 the focus control, and the tracking control in that se- 
quence. The tracking control has the pickup 4 seek one 
of trackturns of the optical disc 1 having a sector whose 
address is stored in the sector storage 25 and kicks the 
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pickup 4 cyclically until that sector reaches the pickup 4. 
[0066] Figs. 4(A), 4(B), and 4(C) show changes in 
power consumption in the first, second, and third power 
save modes, respectively. 

[0067] Fig. 4(A) illustrates for the case where image 
data is recorded in the two-hour mode in which a total 
recording time is approximately two hours, and the first 
power save mode is selected as a function of the com- 
pression rate of the image data. A high quality of images 
is, thus, ensured, but the transfer rate is high. The time 
required for the temporal memory 16 to reach the full 
level from the empty level (i.e., "c", "e", "g" in Fig. 3) is 
very short, about two seconds. The off-duration of the 
tracking and traversing controls is also short. The time 
T1 required for the apparatus to return to the normal op- 
eration mode from the first power save mode is, thus, 
short, about 100msec. The power consumption of the 
apparatus during the first power save mode is about 
80% of that in the normal standby mode of operation. 
During a period of time between turning on of the track- 
ing control and a time when a given track turn has been 
sought after resumption of the normal power supply 
mode, a great power consumption of 110% is required 
instantaneously if the power consumption in the normal 
playback mode is defined as 100%. The amounts of 
power consumption in the standby mode and the record 
mode of operation are 100% and 120%, respectively. 
[0068] Fig. 4(B) illustrates for the case where image 
data is recorded in the four-hour mode in which a total 
recording time is approximately four hours and the sec- 
ond power save mode is selected as a function of the 
compression rate of the image data. The quality of im- 
ages and the transfer rate are both common levels. The 
time required for the temporal memory 16 to reach the 
full level from the empty level is about four seconds 
which is slightly longer than that in the first power save 
mode. This will cause the time T1 required for the ap- 
paratus to return to the normal operation mode from the 
second power save mode to be increased to about 
500msec. The off -duration of the tracking and traversing 
controls and the laser 3 is, thus, set longer than that in 
the first power save mode, about 3.5sec. The power 
consumption of the apparatus during the second power 
save mode is about 50% of that in the standby mode of 
operation, which is lower than that in the first power save 
mode. When the normal power supply mode is re- 
sumed, the laser 3, the focus control, and the tracking 
control are turned on in sequence, so that the power 
consumption is increased gradually. 
[0069] Fig. 4(C) illustrates for the case where image 
data is recorded in the six-hour mode in which a total 
recording time is approximately six hours, and the third 
power save mode is selected as a function of the com- 
pression rate of the image data. The quality of images 
is, thus, low, but the transfer rate is slow. The time re- 
quired for the temporal memory 16 to reach the full level 
from the empty level is about six seconds which is longer 
than that in the second power save mode. This will 
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cause the time T1 required for the apparatus to return 
to the normal operation mode from the third power save 
mode to be increased to about 1000msec. The off-du- 
ration of the focus control, the tracking control, the laser 

s 3, and the spindle motor control in the third power save 
mode is, thus, set longer than that in the second power 
save mode, about 5sec. The power consumption of the 
apparatus during the third power save mode is about 
20% of that in the standby mode of operation, which is 

10 lower than that in the second power save mode. When 
the normal power supply mode is resumed, the spindle 
motor control, the laser 3, the focus control, and the 
tracking control are turned on in sequence, so that the 
power consumption is increased gradually. 

75 [0070] Fig. 5 shows a program or sequence of logical 
steps performed by the recording/reproducing appara- 
tus of this embodiment. 

[0071] Upon initiation of the record mode of operation, 
the routine proceeds to step 1 wherein the compressing 

20 circuit 37 compresses input data from the recording sig- 
nal source 36. The routine proceeds to step 2 wherein 
the compressed data is stored in the temporal memory 
16 (i.e., the data storage stage a in Fig. 3). The routine 
proceeds to step 3 wherein the controller 27 selects one 

25 of the first to third power save modes to cut the supply 
of power to the above described circuit components. 
The routine proceeds to step 4 wherein it is determined 
whether a stored amount of data in the temporal mem- 
ory 16 monitored by the data storage control circuit 23 

30 is increased up to the reference level or not. If a YES 
answer is obtained, then the routine proceeds to step 5 
wherein the apparatus is switched in operation from the 
power save mode to the normal power supply mode to 
resume the supply of power to the circuit components 

3S undergoing the power cut, and the pickup 4 seeks one 
of track turns on the optical disc 1 which has one of sec- 
tors on which data is recorded next. The routine pro- 
ceeds to step 6 wherein it is determined whether the one 
of sectors of the optical disc 1 has reached the pickup 

40 4 or not. If a YES answer is obtained, then the routine 
proceeds to step 7 wherein the pickup 4 is kicked toward 
a previous track turn cyclically so as to trace the sought 
one of the track turns. The routine proceeds to step 8 
wherein it is determined whether a stored amount of da- 

45 ta in the temporal memory 1 6 monitored by the data stor- 
age control circuit 23 has reached the full level or not. If 
a YES answer is obtained, then the routine proceeds to 
step 9 wherein the signal processor 14 reads the com- 
pressed data out of the temporal memory 16 and adds 

so an error correction code, an address code, a synchro- 
nous signal, etc. thereto. The routine proceeds to step 
10 wherein the laser 3 is activated to record the data on 
the optical disc 1 (i.e., the data readout stage bin Fig. 3). 
[0072] The routine proceeds to step 11 wherein it is 

55 determined whether a stored amount of data in the tem- 
poral memory 1 6 has reached the empty level or not. If 
a YES answer is obtained, then the routine proceeds to 
step 12 wherein the controller 27 prohibits the signal 
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processor 1 4 from reading the data out of the temporal 
memory 1 6 and the pickup 4 from recording the data on 
the optical disc 1. Subsequently, the routine returns 
back to step 3 and repeats steps 3 to 1 2 until all data is 
recorded on the optical disc 1 . 

[0073] If any signal or instruction to terminate the pow- 
er saving operation immediately is inputted through the 
input device 26 or if a recording error occurs during the 
power saving operation, requiring data to be stored in 
the temporal memory 16 again, the controller 27 may 
detect that event to resume the supply of power imme- 
diately even during the power save mode. 
[0074] In this embodiment, one of the first, second, 
and third power save modes is selected as a function of 
the compression rate of signals to be recorded on the 
optical disc 1 , but may alternatively be selected as a 
function of type of the recording signals, which will be 
discussed below. 

[0075] Fig. 6 shows a recording/reproducing appara- 
tus according to the second embodiment of the inven- 
tion which is different from the first embodiment, as 
shown in Fig. 1 , in that a signal type specifying circuit 
50 is installed between the recording signal source 36 
and the controller 27 for selecting one of the first to third 
power save modes based on the type of signal to be 
record on the optical disc 1. Other arrangements are 
identical, and explanation thereof in detail will be omitted 
here. 

[0076] The signal type specifying circuit 50 specifies 
the type of signal outputted from the recording signal 
source 36 and provides a signal indicative thereof to the 
controller 27. The signal type specifying circuit 50 may 
alternatively be built in the input device 26 to design the 
input device 26 so that an operator may input the type 
of a recording signal manually into the controller 27. 
[0077] Here, it is assumed that the signal type speci- 
fying circuit 50 discriminates between two types of sig- 
nals: one consisting of both video and audio signals to 
be recorded on a DVD and the second consisting of only 
audio signal to be recorded on the DVD. 
[0078] When an output from the recording signal 
source 36 consists of a combination of audio and video 
signals, the signal type specifying circuit 50 provides a 
signal indicative thereof to the controller 27. The con- 
troller 27 is responsive to the signal from the signal type 
specifying circuit 50 to determine that the video signal 
should be recorded with a high image quality in the two- 
hour mode, for example, sets the transfer rate of the sig- 
nals to 8Mpbs, and selects the first power save mode. 
[0079] When an output from the recording signal 
source 36 consists of only an audio signal, the signal 
type specifying circuit 50 provides a signal indicative 
thereof to the controller 27. The controller 27 is respon- 
sive to the signal from the signal type specifying circuit 
50 to determine that the audio signal should be recorded 
with a high tone quality in the eight-hour mode, for ex- 
ample, in which a total recording time is approximately 
eight hours, sets the transfer rate of the signals to 
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2Mpbs, and selects the third power save mode. In this 
case, the time required for the amount of the audio sig- 
nal stored in the temporal memory 16 to reach the full 
level from the empty level is, as shown in Fig. 4(c), about 
s eight seconds. 

[0080] The controller 27 may alternatively determine 
the data recording time or the transfer rate based on a 
manual input through the compression rate input circuit 
42. 

10 [0081] The time T1 required for the apparatus to re- 
turn to the normal operation mode is, like the first em- 
bodiment, different between the first and third power 
save modes. The controller 27 determines the time 
when the apparatus should return to the normal power 

is supply mode as a function of a stored amount of data in 
the temporal memory 16 corresponding to the time T1 
in each of the first and third power save modes in the 
manner as described above. 

[0082] Fig. 7 shows a recording/reproducing appara- 
20 tus according to the third embodiment of the invention 
which is different from the second embodiment, as 
shown in Fig. 6, in that a disc type specifying circuit 51 
is installed between the pickup 4 and the controller 27 
for selecting one of the first to third power save modes 
2S according to the type of the optical disc 1 in addition to 
the type of signals to be recorded. Other arrangements 
are identical, and explanation thereof in detail will be 
omitted here. 

[0083] The disc type specifying circuit 51 specifies the 
30 type of the optical disc 1 when loaded intothe apparatus. 
There have been proposed in the art several manners 
to specify the type of a disc. For example, the type of 
the optical disc 1 may be specified by measuring the 
quantity of light reflected from the optical disc 1 based 
3S on the fact that the quantity of light reflected from an 
optical disc is different between the types of disc. 
[0084] Here, it is assumed that the optical disc 1 is 
either of a DVD and a CD-RW, and a video signal out- 
putted from the recording signal source 36 is either of a 
40 high-quality MPEG-2 signal and a normal quality 
MPEG-1 signal.. 

[0085] The disc type specifying circuit 51 determines 
whether the optical disc 1 is a DVD or a CD-RW disc. 
The signal type specifying circuit 50 determines whether 
45 an output from the recording signal source 36 is the 
high-quality MPEG-2 signal or the normal quality 
MPEG-1 signal. If the optical disc 1 is the DVD, and the 
MPEG-2 signal is outputted from the recording signal 
source 36, the controller 27 determines that the MPEG- 
50 2 signal should be recorded, for example, in the two- 
hour mode, sets the transfer rate of the signal to 8Mbps, 
and selects the first power save mode. In this case, the 
temporal memory 16 with a capacity of 16Mb becomes 
full, like the first embodiment, in two seconds, as shown 
55 in Fig. 4(A). 

[0086] If the optical disc 1 is the CD-RW, and the 
MPEG-1 signal is outputted from the recording signal 
source 36, the controller 27 determines that the MPEG- 
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1 signal should be recorded, for example, in a one-hour 
mode in which a total recording time is one hour, sets 
the transfer rate of the signal to 2Mbps, and selects the 
third power save mode. In this case, the temporal mem- 
ory 16 becomes full, like the second embodiment, in 
eight seconds, as shown in Fig. 4(C). 
[0087] The time T1 required for the apparatus to re- 
turn to the normal operation mode is, like the above em- 
bodiments, different between the first and third power 
save modes. In this embodiment, the time T1 in the first 
power save mode is, as shown in Fig. 4(A), 100msec. 
The time T1 in the third power save mode is, as shown 
in Fig. 4(C), 1000msec. The controller 27 determines 
the time when the apparatus should return to the normal 
power supply mode as a function of a stored amount of 
data in the temporal memory 16 corresponding to the 
time T1 in each of the first and third power save modes 
in the manner as described above. 
[0088] Fig. 8 shows a recording/reproducing appara- 
tus according to the fourth embodiment of the invention 
which is different from the second embodiment, as 
shown in Fig. 6, in that a linear velocity determining cir- 
cuit 52 is installed between the signal type specifying 
circuit 50 and the controller 27 for selecting one of the 
first to third power save modes as a function of the linear 
velocity of the optical disc 1 and the type of signal to be 
recorded. Other arrangements are identical, and expla- 
nation thereof in detail will be omitted here. 
[0089] The linear velocity determining circuit 52 de- 
termines a target linear velocity of the optical disc 1 , that 
is, the speed of the spindle motor 2 to be controlled 
based on the transfer rate of signals outputted from the 
recording signals source 36 and provides a signal indic- 
ative thereof to the controller 27. The transfer rate of 
signals to be recorded on the optical disc 1 is, as de- 
scribed above, determined by the controller 27 automat- 
ically according to the type of signal to be recorded spec- 
ified by the signal type determining circuit 50 or a manual 
input through the compression rate input circuit 42. 
[0090] As an example, two cases where audio signals 
are recorded on a DVD at a higher transfer rate and at 
a lower transfer rate will be referred to below. 
[0091] For instance, when it is required to record lin- 
ear PCM six-channel signals at a transfer rate of 8Mbps 
in the two-hour mode, the controller 27 selects the first 
power save mode. 

[0092] When it is required to record MPEG-2 two- 
channel signals at a transfer rate of 2Mbps in the eight- 
hour mode, the controller 27 selects the second power 
save mode. 

[0093] As apparent from the above discussion, the 
controller 27 selects one of the first and second power 
save modes based on outputs from the signal type spec- 
ifying circuit 50 and the linear velocity determining circuit 
52. Specifically, when the transfer rate of signals to be 
recorded is low, the linear velocity determining circuit 52 
decreases a target linear velocity of the optical disc 1 , 
and the controller 27 decreases the speed of the spindle 
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motor 2. For example, when MPEG-1 signals are re- 
corded on the optical disc 1, the linear velocity of the 
optical disc 1 is lowered to half that when linear PCM 
signals are recorded, 
s [0094] The reason that when data is recorded at a 
transfer rate of 2Mb in the second embodiment, the third 
power save mode is selected, while when the MPEG-2 
two-channel signals are recorded at the same transfer 
rate of 2Mb, the second power save mode is selected 
10 is because if a total time period required for a stored 
amount of data in the temporal memory 16 to be in- 
creased from the empty level to the full level and then 
decreased to the empty level (i.e., c + T1 + d m Fig. 3) 
is constant, a decrease in speed of the optical disc 1 by 
is half will cause the time required to record data on the 
optical disc 1 (i.e., the duration of the data readout stage 
b, d, f, ■ ■ in Fig. 3) to be doubled, thus resulting in a 
decrease in time (i.e., the duration of the data storage 
stage c, e, g, ■ ■) during which the power can be saved, 
20 therefore, if the third power save mode is selected in 
which the spindle motor 2 is turned off, it will cause the 
power consumption to be increased undesirably unless 
the third power save mode is kept for more than six sec- 
onds, for example, because it takes approximately one 
2S second to return the apparatus to the normal operation 
mode, and a great quantity of power is consumed in 
starting the spindle motor 2. 

[0095] When the speed of the optical disc 1 is re- 
duced, it will cause the time required for the optical disc 
30 1 to reach a target speed to be increased. It is, thus, 
advisable that the controller 27 change the set time 
when the apparatus should be returned to the normal 
power supply mode as a function of a change in speed 
of the optical disc 1 . 
35 [0096] Fig. 9 shows a reproducing apparatus accord- 
ing to the fifth embodiment of the invention which is de- 
signed to save the power consumed in the playback 
mode of operation. The same reference numbers as 
employed in the first embodiment shown in Fig. 1 refer 
40 to the same parts, but they perform only the function of 
playback. 

[0097] The reproducing apparatus includes a timer 
240 which measures the elapsed time from prohibition 
of storage of data in the temporal memory 16 and pro- 
45 vides a signal to the controller 27 when the elapsed time 
has reached a preselected period of time (e.g., 
400msec). 

[0098] The temporal memory 16 in this embodiment 
has a capacity of 4Mb. If the optical disc 1 is a DVD, and 
so data is reproduced therefrom at a transfer rate of 8Mbps, 
then the temporal memory 16 is allowed to store the 
amount of data corresponding to 500msec. For in- 
stance, if it takes 80msec. for the optical disc 1 to make 
a complete turn of a track, the temporal memory 1 6 can 
55 hold the amount of data corresponding to about six turns 
of the track. 

[0099] Fig. 10 shows a variation in amount of data 
stored in the temporal memory 1 6 in the playback mode 
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of operation. The full level and the empty level in the 
drawing do not indicate stored amounts of 100% and 
0%, respectively, but values to which preselected mar- 
gins are added. The stored amount of data in the tem- 
poral memory 16 is monitored by the data storage con- 
trol circuit 23. 

[0100] After passing through the playback servo cir- 
cuit 6, the A/D converter 13, the signal processor 14, 
and the error correction circuit 15, signals reproduced 
through the pickup 4 from a selected one of sectors of 
the optical disc 1 are stored in the temporal memory 16 
(a data storage stage a in Fig. 10). When a stored 
amount of data in the temporal memory 16 reaches the 
empty level, the data is read out of the temporal memory 
1 6 and supplied to the decompressing circuit 17 (a data 
storage/readout stage b). The speed at which data is 
reproduced from the optical disc 1 is faster than that at 
which data is read out of the temporal memory 16. 
[0101] When the stored amount of data in the tempo- 
ral memory 16 reaches the full level, the controller 27 
inhibits data from being stored in the temporal memory 
16 (storage inhibit stages c7and c2). The pickup 4 starts 
to be kicked and is kept kicked at regular intervals until 
the stored amount of data in the temporal memory 16 
reaches the empty level (in practice, until a given period 
of time expires). The sector storage 25 stores an ad- 
dress of one of the sectors of the optical disc 1 from 
which data is to be reproduced next. 
[0102] During a given period of time after the stored 
amount of data in the temporal memory 16 reaches the 
full level, the controller 27 of this embodiment cuts the 
supply of power to some circuit components which need 
not be operated in that period of time. For instance, the 
controller 27 cuts the supply of power to the circuit com- 
ponents until 400msec. which is slightly shorter than the 
time (e.g., 500msec.) required for the stored amount of 
data in the temporal memory 1 6 to reach the empty level 
fromthefull level expires after the stored amount of data 
in the temporal memory 16 reaches the full level. A time 
interval of 400msec. is, as described above, measured 
by the timer 240. 

[0103] The power save mode in the storage inhibit 
stage d is classified into three types below. 
[0104] During the storage inhibit stage d, the data 
stored in the temporal memory 16 continues to be read 
out therefrom. The supply of power, thus, must be cut 
without blocking the servo control and the readout of da- 
ta from the temporal memory 16. Therefore, in the first 
power save mode, the controller 27 cuts the supply of 
power to the signal processor 1 4 and the error correction 
circuit 15 to inhibit synchronous detection, decoding, 
and error correction and inhibits control of writing of data 
in the temporal memory 16. 

[0105] In operation of the servo system, the pickup 4 
is kept kicked in the first power save mode for 400msec. 
after the stored amount of data in the temporal memory 
16 reaches the full level. After a lapse of 400msec, the 
pickup 4 continues to be kicked in the normal operation 
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mode of the apparatus. 

[01 06] In the second power save mode, the controller 
27 turns off the tracking control while keeping the focus 
control on in addition to the operation in the power save 

s mode. The sector storage 25 stores a sector address of 
one of sectors of the optical disc 1 on which data is to 
be reproduced next. When the tracking control is in the 
off-state, a complete servo signal is not obtained. A 
component of an RF signal outputted intermittently from 

10 the pickup 4 is, thus, extracted and used in the CLV con- 
trol mode of the spindle motor 2 to perform the rough 
servo control, producing the speed control signal. 
[0107] The power saving is achieved through the con- 
troller 27 by cutting the supply of power to, for example, 

is the tracking error signal generator of the playback servo 
circuit 6, the tracking controller 9 of the second servo 
circuit 7, and the tracking circuit 1 2 of the driver 1 0. 
[0108] After a lapse of 400msec. the controller 27 
resumes the supply of power to turn on the tracking con- 

20 trol to kick the pickup 4 at regular intervals until one of 
the sectors of the optical disc 1 whose address is stored 
in the sector storage 25 is reached. 
[01 09] In the third power save mode, the controller 27 
turns off the focus control and the tracking control in ad- 

25 dition to the operation in the first power save mode. The 
sector storage 25 stores a sector address of one of sec- 
tors of the optical disc 1 on which data is to be repro- 
duced next. When the focus control and the tracking 
control are in the off-state, a complete servo signal is 

30 not obtained. It is, thus, impossible to operate the spin- 
dle motor 2 under the CLV control, and the above de- 
scribed FG control is initiated Specifically, the controller 
27 determines the speed of the FG corresponding to the 
current one of sectors to keep the FG rotated at the de- 

3S termined speed. 

[0110] The power saving is achieved through the con- 
troller 27 by cutting the supply of power to all compo- 
nents of the playback servo circuit 6, all components of 
the second servo circuit 7, and part of the driver 10, for 

40 example, the focus circuit 11 and the tracking circuit 12. 
This allows the power consumption to be reduced great- 
ly as compared with the second power save mode. 
[0111] The duration of the storage inhibit stage cl 
which is measured by the timer 240 is set to 300msec. 

45 which is shorter than that in the first and second power 
save modes, allowing the time required for the focus and 
tracking controls to return to the steady state. Thus, 
300msec. after the stored amount of data in the tempo- 
ral memory 16 reaches the full level, the third power 

50 save mode is switched to the normal power supply mode 
to resume the supply of power to the focus control and 
the tracking control in sequence to kick the pickup 4 at 
regular intervals until one of the sectors of the optical 
disc 1 whose address is stored in the sector storage 25 

55 is reached 

[0112] In each of the first to third power save modes, 
upon input of any signal through the input device 26, the 
power supply may be resumed immediately. For in- 
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stance, in a case where the reproducing apparatus of 
this embodiment is a portable video player, the power 
supply may be resumed upon manual input of a signal 
for searching a desired portion or the leader of a moving 
picture or occurrence of an error in reproducing audio 
or image signals, requiring reproduction of desired data 
from the optical disc 1 again. The input of the signal and 
the occurrence of the error may be monitored automat- 
ically in the controller 27. 

[0113] Figs. 11 and 12 show a program or sequence 
of logical steps performed by the recording/reproducing 
apparatus of the fifth embodiment. 
[0114] Upon initiation of the playback mode of opera- 
tion, the routine proceeds to step 10 wherein it is deter- 
mined whether one of sectors from which reproduction 
of data is to be started has reached the pickup 4 or not. 
If a YES answer is obtained, then the reproduction of 
data is started, and the routine proceeds to step 20 
wherein the reproduced data is subjected to error cor- 
rection through the error correction circuit 15. The rou- 
tine proceeds to step 30 wherein the error-corrected da- 
ta is stored in the temporal memory 1 6. The routine pro- 
ceeds to step 40 wherein it is determined whether a 
stored amount of data in the temporal memory 1 6 mon- 
itored by the data storage control circuit 23 exceeds the 
empty level or not. If a YES answer is obtained, then the 
routine proceeds to step 50 wherein the controller 27 
activates the decompressing circuit 17 to start to read 
the data out of the temporal memory 1 6 and to decom- 
press it. The routine proceeds to step 60 wherein it is 
determined whether a stored amount of data in the tem- 
poral memory 16 has reached the full level or not. If a 
YES answer is obtained, then the routine proceeds to 
step 70 wherein the controller 27 inh ibits data from being 
stored in the temporal memory 1 6. The routine proceeds 
to step 80 wherein the sector storage 25 stores a sector 
address of one of sectors of the optical disc 1 from which 
data is to be reproduced next. The routine proceeds to 
step 90 wherein a preselected one of the first to third 
power save mode is entered. 

[0115] The routine proceeds to step 110 in Fig. 5 
wherein the timer 240 is activated. The routine proceeds 
to step 111 wherein the timer 240 determines whether 
a preselected period of time, e.g., 400msec. has passed 
or not. If a YES answer is obtained, then the routine pro- 
ceeds to step 112 wherein the power save mode is ter- 
minated to resume the normal power supply mode. The 
routine proceeds to step 113 wherein the controller 27 
reads out the sector address stored in the sector storage 
25 in step 80 and has the pickup 4 seek one of the track 
turns of the optical disc 1 which has the sector specified 
by the sector address read out of the sector storage 25. 
The routine proceeds to step 114 wherein the pickup 4 
is kicked at regular intervals to trace the one of the track 
turns. The routine proceeds to step 1 1 5 wherein it is de- 
termined whether a stored amount of data in the tempo- 
ral memory 16 has reached the empty level or not. If a 
YES answer is obtained, then the routine proceeds to 



24 

step 116 wherein the pickup 4 start to read data out of 
one of the sectors specified by the sector address read 
out of the sector storage 25. The routine proceeds to 
step 117 wherein it is determined whether the one of the 

s sectors holds available data or not, that is, whether data 
still remains to be read out of the optical disc 1 or not. If 
a NO answer is obtained meaning that reproduction of 
all data has been completed, the routine terminates. Al- 
ternatively, if a YES answer is obtained, then the routine 

10 returns back to step 10 in Fig. 11 . 

[0116] If a NO answer is obtained in step 111, then the 
routine proceeds to step 118 wherein it is determined 
whether the above described manual input has been 
provided through the input device 26 or not and whether 

is the error in reproducing audio or image signals has oc- 
curred or not. If a NO answer is obtained, then the rou- 
tine returns back to step 111. Alternatively, if a YES an- 
swer is obtained, then the routine proceeds to step 1 1 9 
wherein the controller 27 terminates the power save 

20 mode before 400msec. expires, and performs instruc- 
tions programmed therein to cure the error or given by 
the manual input. The routine returns back to step 111 
or terminates according to the instructions performed in 
step 1 1 9. 

25 [0117] Fig. 13 shows a reproducing apparatus ac- 
cording to the sixth embodiment of the invention which 
is different from the fifth embodiment in that a transfer 
rate detector 35 is provided to detect the transfer rate 
of reproduced signals for saving the power consumed 

30 in the playback mode of operation as a function thereof. 
[0118] The transfer rate detector 35 reads a control 
signal out of signals reproduced from the optical disc 1 
to find the data recording mode (e.g., the two-hour 
mode, the four-hour mode, or the six-hour mode, as de- 

3S scribed above) of the reproduced signals for determin- 
ing the transfer rate thereof and outputs a signal indic- 
ative thereof to the controller 27. The controller 27 se- 
lects one of the fourth, fifth, and sixth power save 
modes, as will be described below, as a function of the 

40 transfer rate of the reproduced signals. 

[0119] In the fourth power save mode, the controller 
27 turns off only the tracking control while keeping the 
focus control on. The sector storage 25 stores a sector 
address of one of sectors of the optical disc 1 on which 

45 data is to be reproduced next. When the tracking control 
is in the off-state, a complete servo signal is not ob- 
tained. A component of an RF signal outputted intermit- 
tently from the pickup 4 is, thus, extracted and used in 
the CLV control mode of the spindle motor 2 to perform 

so the rough servo control, providing the speed control sig- 
nal to the spindle motor controller 30. 
[01 20] The power saving is achieved through the con- 
troller 27 by cutting the supply of power to, for example, 
the tracking error signal generator of the playback servo 

55 circuit 6, the tracking controller 9 of the second servo 
circuit 7, and the tracking circuit 1 2 of the driver 1 0. 
[0121] After a lapse of 400msec, as will be discussed 
later, the controller 27 resumes the supply of power to 
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turn on the tracking control to kick the pickup 4 at regular 
intervals until one of sectors whose address is stored in 
the sector storage 25 is reached. 
[0122] In the fifth power save mode ; the controller 27 
turns off the focus control, the tracking control, and the 
laser 3. The sector storage 25 stores a sector address 
of one of the sectors of the optical disc 1 on which data 
is to be reproduced next. When the focus control and 
the tracking control are in the off-state, a complete servo 
signal is not obtained. It is, thus, impossible to operate 
the spindle motor 2 under the CLV control, and the 
above described FG control is initiated. Specifically, the 
controller 27 determines the speed of the FG corre- 
sponding to the current one of sectors to keep the FG 
rotated at the determined speed. 
[0123] The power saving is achieved through the con- 
troller 27 by cutting the supply of power to all compo- 
nents of the playback servo circuit 6, all components of 
the second servo circuit 7, and part of the driver 10: the 
focus circuit 11 and the tracking circuit 12. This allows 
the power consumption to be reduced greatly as com- 
pared with the second power save mode. 
[0124] After a lapse of 500msec, as will be discussed 
later, the controller 27 resumes the supply of power to 
turn on the laser 3, the focus control, and the tracking 
control in that sequence to kick the pickup 4 at regular 
intervals and waits for one of the sectors whose address 
is stored in the sector storage 25 to reach the pickup 4. 
The reason that the spindle motor 2 is not turned off is 
because it takes approximately two seconds to resume 
rotating the spindle motor 2 at a desired speed, which 
exceeds a 500msec memory holding time of the tempo- 
ral memory 16. In order to reduce a more power con- 
sumption, it is advisable that the speed of the spindle 
motor 2 under the FG control be decreased to 1/2 or 1/4 
times a normal speed. 

[0125] In the sixth power save mode, the controller 27 
turns off the focus and tracking controls, the laser 3, and 
the spindle motor control. The sector storage 25 stores 
a sector address of one of sectors of the optical disc 1 
on which data is to be recorded next. 
[01 26] Since the focus and tracking controls, the laser 
3, and the spindle motor control are all turned off, the 
power consumption is reduce greatly. It, however, takes 
approximately one second to return the apparatus to the 
normal mode of operation, and a great quantity of power 
is consumed in starting the spindle motor 2. Thus, if the 
sixth power save mode is not kept for more than six sec- 
onds, for example, it will cause the power consumption 
to be increased undesirably. 

[0127] The power saving is achieved through the con- 
troller 27 by cutting the supply of power to all compo- 
nents of the playback servo circuit 6, all components of 
the second servo circuit 7, all components of the driver 
10, and the laser 3. This results in a greater decrease 
in power consumption than in the fourth and fifth power 
save modes. 

[0128] After a lapse of 1000msec, as will be de- 
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scribed later, the controller 27 resumes the supply of 
power to turn on the laser 3, the spindle motor control, 
the focus control, and the tracking control in that se- 
quence to kick the pickup 4 at regular intervals and waits 

s for one of sectors whose address is stored in the sector 
storage 25 to reach the pickup 4. 
[0129] Figs. 14(A), 14(B), and 14(C) show changes in 
power consumption in the fourth, fifth, and sixth power 
save modes, respectively. 

10 [01 30] Fig. 1 4(A) illustrates for the case where image 
data is reproduced from the optical disc 1 in the two- 
hour mode in which a total playback time is approxi- 
mately two hours, and the fourth power save mode is 
selected. A high quality of images is, thus, ensured, but 

is the transfer rate is high. The time required for the tem- 
poral memory 16 to reach the empty level from the full 
level (i.e., the storage inhibit stages cl and c2 in Fig. 
10) is very short, about 500msec. The time T1 required 
for the apparatus to return to the normal operation mode 

20 from the fourth power save mode T1 (i.e., the duration 
of the storage inhibit stage C2)is short, about 1 00msec. 
The off -duration of the tracking control in the fourth pow- 
er save mode (i.e., the storage inhibit stage C1) is, thus, 
set short, about 400msec. The power consumption of 

25 the apparatus during the fourth power save mode is 
about 80% of that in the normal standby mode of oper- 
ation. During a period of time between turning on of the 
tracking control and a time when a given track turn has 
been sought upon resumption of the normal operation 

30 mode, a great power consumption of 110% is required 
instantaneously if the power consumption in the normal 
playback mode is defined as 100%. The amounts of 
power consumption in the standby mode and the play- 
back mode of operation are 100% and 120%, respec- 
ts lively. 

[0131] Fig. 14(B) illustrates for the case where image 
data is recorded in the four-hour mode in which a total 
playback time is approximately four hours, and the fifth 
power save mode is selected. The quality of images and 

40 the transfer rate are both common levels. The time re- 
quired for the temporal memory 16 to reach the empty 
level from the full level is about 1sec. which is slightly 
longerthan that in the fourth power save mode. This will 
cause the time T1 required for the apparatus to return 

45 to the normal operation mode from the fifth power save 
mode (i.e., the duration of the storage inhibit stage C2) 
to be increased to about 500msec. The off-duration of 
the focus and tracking controls and the laser 3 in the fifth 
power save mode (i.e., the duration of the storage inhibit 

so stage C1) is, thus, set longer than that in the first power 
save mode, about 500sec. The power consumption of 
the apparatus during the firth power save mode is about 
50% of that in the standby mode of operation, which is 
lower than that in the fourth power save mode. Upon 

55 resumption of the normal power supply mode, the laser 
3, the focus control, and the tracking control are turned 
on in sequence, so that the power consumption is in- 
creased gradually. 
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[0132] Fig. 14(C) illustrates for the case where image 
data is recorded in the six-hour mode in which a total 
playback time is approximately six hours, and the sixth 
power save mode is selected. Thus, the quality of imag- 
es is low, but the transfer rate is slow. The time required 
for the temporal memory 16 to reach the empty level 
from the full level is about 2sec. which is longer than that 
in the fifth power save mode. This will cause the time T1 
required for the apparatus to return to the normal oper- 
ation mode from the sixth power save mode to be in- 
creased to about 1 sec. The off-duration of the focus con- 
trol, the tracking control, the laser 3, and the spindle mo- 
tor control (i.e., the duration of the storage inhibit stage 
C1), thus, become longer than that in the fifth power 
save mode, about 1sec. The power consumption of the 
apparatus during the sixth power save mode is about 
20% of that in the normal standby mode of operation, 
which is lower than that in the fifth power save mode. 
Upon resumption of the normal power supply mode, the 
spindle motor control, the laser 3, the focus control, and 
the tracking control are turned on in sequence, so that 
the power consumption is increased gradually. 
[0133] Total amounts of power consumption in Figs. 
14(A) to 14(C) are approximately 84%, 75%, and 60% 
of that in the normal power supply mode, respectively. 
The use of the fourth to sixth power save modes allows 
the power economy to be assured without sacrificing the 
playback operation. 

[0134] The timing with which the controller 27 termi- 
nates the power saving operation is determined in the 
following manner. 

[0135] The temporal memory 16 has, as described 
above, a capacity of 4Mb. Thus, for instance, when im- 
age data is reproduced at 8Mbps in the two-hour mode, 
it allows the temporal memory 1 6 to hold the image data 
for 0.5sec. When the controller 27 is responsive to an 
output from the transfer rate detector 35 indicating that 
the image data is being reproduced at 8Mbps to select 
the fourth power save mode, the amount of image data 
read out of the temporal memory 16 during the storage 
inhibit stage c2, that is, a period of time required for the 
apparatus to return to the normal operation mode fol- 
lowing the termination of the fourth power save mode 
may be calculated in the following manner. If the empty 
level is defined as zero (0) Mb, and the full level is de- 
fined as 4Mb, then a ratio of the time T1 to the time re- 
quired for the temporal memory 16 to reach the empty 
levelfrom thefull level is 100msec./500msec. = 0.2. The 
amount of image data read out of the temporal memory 
16 during the storage inhibit stage c2, that is, the time 
T1 is, thus, 4Mb X 0.2 = 0.8Mb. Therefore, the controller 
27 may terminates the power saving operation when the 
amount of image data remaining in the temporal mem- 
ory 16 becomes at least 0.8Mb. 

[0136] Fig. 15 shows a reproducing apparatus ac- 
cording to the seventh embodiment of the invention 
which is different from the fifth embodiment, as shown 
in Fig. 9, in that a signal type specifying circuit 50 is in- 



stalled between the playback servo circuit 6 and the con- 
troller 27 for selecting one of the fourth to sixth power 
save modes based on the type of signal reproduced 
from the optical disc 1. Other arrangements are identi- 
s cal, and explanation thereof in detail will be omitted 
here. 

[0137] The signal type specifying circuit 50 specifies 
the type of signal inputted to the playback servo circuit 
6 and provides a signal indicative thereof to the control- 
10 Ier27. The signal type specifying circuit 50 may alterna- 
tively be built in the input device 26 so that an operator 
can input the type of a reproduced signal manually into 
the controller 27. 

[0138] Here, it is assumed that the signal type speci- 
is tying circuit 50 discriminates between two types of sig- 
nals: one consisting of both video and audio signals re- 
produced from a DVD and the second consisting of only 
an audio signal reproduced from the DVD. 
[0139] In a case where a combination of audio and 
20 video signals is reproduced from the optical disc 1 , the 
signal type specifying circuit 36 monitors an input to the 
playback servo circuit 6 to determine that data is being 
reproduced at 8Mbps in the two-hour mode, for exam- 
ple, and provides a signal indicative thereof to the con- 
25 trailer 27. The controller 27 is responsive to the input 
from the signal type specifying circuit 26 to select the 
fourth power save mode. 

[0140] In a case where only an audio signal is repro- 
duced from the optical disc 1 , the signal type specifying 

30 circuit 36 monitors an input to the playback servo circuit 
6 to determine that data is being reproduced at 2Mbps 
in the eighth-hour mode, for example, and provides a 
signal indicative thereof to the controller 27. The con- 
troller 27 is responsive to the input from the signal type 

35 specifying circuit 26 to select the sixth power save 
mode. 

[0141] Fig. 16 shows a reproducing apparatus ac- 
cording to the eighth embodiment of the invention which 
is different from the seventh embodiment, as shown in 

40 Fig. 15, in that a disc type specifying circuit 51 is in- 
stalled between the playback servo circuit 6 and the con- 
troller 27 for selecting one of the fourth to sixth power 
save modes according to the type of the optical disc 1 . 
Other arrangements are identical, and explanation 

45 thereof in detail will be omitted here. 

[0142] The disc type specifying circuit 51 has sub- 
stantially the same structure as the one used in the third 
embodiment of Fig. 7 which specifies the type of the op- 
tical disc 1 when loaded into the apparatus. 

so [0143] Here, it is assumed that the optical disc 1 is 
either of a DVD and a CD-RW, and a video signal repro- 
duced from the optical disc 1 is either of a high-quality 
MPEG-2 signal and a normal quality MPEG-1 signal. 
[0144] The disc type specifying circuit 51 determines 

55 whether the optical disc 1 is a DVD or a CD-RW disc. If 
the optical disc 1 is the DVD from which the high-quality 
MPEG-2 signal is being reproduced at 8Mbps in the two- 
hour mode, for example, the disc type specifying circuit 
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51 provides a signal indicative thereof to the controller 
27. The controller 27 is responsive to the signal from the 
disc type specifying circuit 51 to select the fourth power 
save mode. Alternatively, if the optical disc 1 is the CD- 
RW disc from which the normal quality MPEG-1 signal 
is being reproduced at 2Mbps in the one-hour mode, for 
example, the disc type specifying circuit 51 provides a 
signal indicative thereof to the controller 27. The con- 
troller 27 is responsive to the signal from the disc type 
specifying circuit 51 to select the sixth power save 
mode. 

[0145] Fig. 17 shows a reproducing apparatus ac- 
cording to the ninth embodiment of the invention which 
is different from the seventh embodiment, as shown in 
Fig. 1 5, in that a linear velocity determining circuit 52 is 
further installed between the signal type specifying cir- 
cuit 50 and the controller 27 for selecting one of the 
fourth to sixth power save modes as a function of the 
linear velocity of the optical disc 1 and the type of signal 
reproduced from the optical disc 1 . Other arrangements 
are identical, and explanation thereof in detail will be 
omitted here. 

[0146] The linear velocity determining circuit 52 de- 
termines a target linear velocity of the optical disc 1 , that 
is, the speed of the spindle motor 2 to be controlled 
based on the transfer rate of signals reproduced from 
the optical disc 1 and provides a signal indicative thereof 
to the controller 27. 

[0147] As an example, two cases where audio signals 
are reproduced from a DVD at a higher transfer rate and 
at a lower transfer rate will be referred to below. 
[0148] For instance, when linear PCM six-channel 
signals are being reproduced at a transfer rate of 8Mbps 
in the two-hour mode, the linear velocity determining cir- 
cuit 52 determines a target linear velocity of the optical 
disc 1 based on the transfer rate of the reproduced sig- 
nals and provides a signal indicative thereof to the con- 
troller 27. The controller 27 is responsive to outputs from 
the signal type specifying circuit 50 and the linear veloc- 
ity determining circuit 52 to select the fourth power save 
mode. 

[0149] When MPEG-2 two-channel signals are being 
reproduced at a transfer rate of 2Mbps in the eight-hour 
mode, for example, the controller 27 selects the fifth 
power save mode. 

[0150] As apparent from the above discussion, the 
controller 27 selects one of the fourth and fifth power 
save modes based on outputs from the signal type spec- 
ifying circuit 50 and the linearvelocity determining circuit 
52. When the transfer rate of signals being reproduced 
is low, the controller 27 decreases the speed of the spin- 
dle motor 2, or the linear velocity of the optical disc 1 to 
agree with a target linear velocity determined by the lin- 
ear velocity determining circuit 52. For example, when 
MPEG-1 signals are being reproduced from the optical 
disc 1 , the velocity of the optical disc 1 is lowered to half 
that when linear PCM signals are being reproduced. 
[0151] The reason that when data is reproduced at a 
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transfer rate of 2Mb in the seventh embodiment, the 
sixth power save mode is selected, while when the 
MPEG-2 two-channel signals are recorded at the same 
transfer rate of 2Mb, the fifth power save mode is se- 
s lected is the same as described in the fourth embodi- 
ment shown in Fig. 8. 

[0152] Fig. 18 shows a DVD player according to the 

tenth embodiment of the invention. 

[0153] The DVD player includes generally the spindle 

10 motor 2, the pickup 4, the amplifier 1 40, the signal proc- 
essor 1 4, the servo circuit 280, the driver 260, the tem- 
poral memory 16, a 16Mb memory 220, the A-V decoder 
180, and the controller 27. The temporal memory 16 
consist of a DRAM with a capacity of 4Mb. The A-V de- 

is coder 1 80 is connected to components such as the sep- 
arator 1 8, the D/A converters 1 9 and 20, the monitor 22, 
and the speaker 21, as shown in Fig. 1. The controller 
27 is also connected to a post-circuit (not shown). 
[01 54] In operation, the pickup 4 reads data out of the 

20 optical disc 1 and outputs it to the amplifier 140 to pro- 
vide an audio/video signal and a control signal. The au- 
dio/video signal is optimized in frequency characteristic 
by an equalizer built in the amplifier 140 and supplied to 
the signal processor 14 after passing through a PLL in 

25 the amplifier 140. The signal processor 14 converts the 
audio/video signal in a digital form into an analog signal. 
For example, the signal processor 14 subjects an EFM 
(Eight to Fourteen Modulation)+signal read out of the 
optical disc 1 to synchronou detection and decodes it 

30 into NRZ data. The NRZ data is subjectec to error cor- 
rection and split into a data signal and a sector address 
signal. The data signal is a signal compressed in a var- 
iable transfer rate and stored in the temporal memory 
1 6 to absorb a variation in transfer rate. The data signal 

35 read out of the temporal memory 1 6 by the signal proc- 
essor 1 4 is supplied to the A-V decoder 1 80 and decom- 
pressed using the memory 220 to produce an audio and 
a video signal which are, in turn, converted by D/A con- 
verters into an analog audio signal and an analog video 

40 signal, respectively. 

[0155] The control signal produced by the amplifier 
1 40 is supplied to the servo circuit 280 to produce servo 
signals for focus and tracking control of the pickup 4. 
The servo signals are inputted to the driver 260. The 

45 driver 260 operates an actuator to drive the pickup 4 un- 
der the servo control. The amplifier 140 also produces 
a speed control signal through the PLL and sends it to 
the driver 260. The driver 260 is responsive to the speed 
control signal to spin the optical disc 1 under the CLV 

50 control through the spindle motor 2. The spindle motor 
2 produces an angular position signal through a Hall el- 
ement (not shown) which is fed back to the servo circuit 
280 to produce a speed control signal which is used as 
needed in the FG (Frequency Generator) control to 

55 maintain the speed of the spindle motor 2 constant. 
[0156] The temporal memory 16 in this embodiment 
has a capacity of 4Mb. In a case of a DVD, the temporal 
memory 16 is allowed to store the amount of data cor- 
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responding to about 500msec. For instance, if it takes 
80msec. for the optical disc 1 to make a complete turn 
of a track, the temporal memory 1 6 can hold the amount 
of data corresponding to about six turns of the track. 
[0157] Fig. 19 shows a variation in amount of data 
stored in the temporal memory 1 6 when a highlight com- 
mand is handled in the playback mode of operation. The 
full level and the empty level in the drawing do not indi- 
cate stored amounts of 100% and 0%, respectively, but 
values to which preselected margins are added. 
[0158] Usually, when the highlight command is han- 
dled, reproduction of data read out of a given sector of 
the optical disc 1 terminates in the course of a stage c 
where the pickup 4 is kicked cyclically, waiting for repro- 
duction of data from the next sector. In a stage f, the 
controller 27 displays a highlighted image on the monitor 
in responsive to the highlight command recorded on the 
optical disc 1 and at the same time, inhibits data from 
being read out of the temporal memory 1 6. The control- 
ler 27 cuts the supply of power to preselected circuit 
components until a viewer chooses one of options listed 
on the highlighted image. 

[0159] The stages a, b, and care identical in system 
operation with the ones shown in Fig. 10. 
[0160] Fig. 20 shows a program or sequence of logical 
steps performed by the controller 27. 
[0161] Upon initiation of the playback mode of opera- 
tion, the routine proceeds to step 100 wherein it is de- 
termined whether one of sectors from which reproduc- 
tion of data is to be started has reached the pickup 4 or 
not. If a YES answer is obtained, then the reproduction 
of data is started, and the routine proceeds to step 120 
wherein the reproduced data is subjected to error cor- 
rection. The routine proceeds to step 140 wherein the 
error-corrected data is stored in the temporal memory 
16. The routine proceeds to step 160 wherein it is de- 
termined whether a stored amount of data in the tempo- 
ral memory 1 6 exceeds the empty level or not. If a YES 
answer is obtained, then the routine proceeds to step 
1 80 wherein the controller 27 activates the A-V decoder 
1 80 to start to read the data out of the temporal memory 
16 and to decompress it. The routine proceeds to step 
200 wherein it is determined whether a stored amount 
of data in the temporal memory 16 has reached the full 
level or not. If a YES answer is obtained, then the routine 
proceeds to step 220 wherein the controller 27 inhibits 
data from being stored in the temporal memory 16. 
[0162] The routine proceeds to step 240 wherein it is 
determined whether given control data has been read 
out of the optical disc 1 or not. If a NO answer is ob- 
tained, then the routine proceeds to step 300 wherein it 
is determined whether a given instruction is inputted or 
not. If a YES answer is obtained, then the routine pro- 
ceeds directly to step 380 wherein the given instruction 
is performed For instance, the given instruction is to 
search another title in response to a manual input of the 
viewer using a key or to cure a failure in operation of the 
servo system caused by unwanted input of vibration or 
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shock. 

[0163] If a YES answer is obtained in step 240, then 
the routine proceeds to step 260 wherein the controller 
27 stores an address of one of the sectors of the optical 

s disc 1 from which data is to be read out next and deter- 
mines the type of the control data. If the control data 
indicates, for example, a slide show command to display 
a still image for 20 seconds, the controller 27 sets a 
count value of a timer to 20 seconds minus 1 second, i. 

10 e., 1 9 seconds, starts the timer (only in the first program 
cycle), and performs the power save mode, as will be 
described later in detail. 

[0164] The routine proceeds to step 280 wherein it is 
determined whether the count value of the timer has 

is been reached or not. If a NO answer is obtained, then 
the routine proceeds to step 300. Alternatively, if a YES 
answer is obtained, then the routine proceeds to step 
320 wherein the power save mode is terminated to 
resume the normal power supply mode. 

20 [0165] The routine proceeds to step 340 wherein a 
stored amount of data in the temporal memory 16 has 
reached the empty level or not. If a YES answer is ob- 
tained, then the routine returns back to step 100. Alter- 
natively, if a NO answer is obtained, then the routine pro- 

2S ceeds to step 360 wherein the controller 27 kicks the 
pickup 4 cyclically to trace one of the track turns of the 
optical disc 1 which has the sector specified by the sec- 
tor address stored in step 260. 
[0166] If it is determined in step 260 that the control 

3Q data is a highlight command, the controller 27 displays 
a highlighted image on the monitor in responsive to the 
highlight command without starting the timer. Subse- 
quently, the controller 27 determines in step 280 wheth- 
er a viewer has chosen one of options listed on the high- 

3S lighted image or not. 

[0167] In the power save mode, the controller 27 must 
save the power without blocking the servo control and 
the readout of data from the temporal memory 1 6. In this 
embodiment, therefore, the controller 27 cut the supply 

40 of power to the signal processor 14 to deactivate the 
synchronous detection, the EFM+signal-to-NRZ data 
conversion, the error correction, and the control of data 
storage in the temporal memory 16 and to the A-V de- 
coder 180 to deactivate the decompression of data. If 

45 the control data is the highlight command, it is difficult 
to estimate the timing with which the viewer will choose 
one of options listed on the highlighted image. It is, thus, 
necessary to resume the normal power mode to activate 
the signal processor 1 4 and the A-V decoder 1 80 imme- 

50 diately after the viewer chooses one of the options. Ac- 
cordingly, the controller 27 keeps the pickup 4 kicked to 
trace one of track turns having the next sector in the 
power save mode (i.e., f1 in Fig. 19). 
[0168] When the viewer chooses one of the options, 

55 the controller 27 resumes the supply of power (12 in Fig. 
1 9)to the signal processor 1 4 and the A-V decoder 1 80. 
The time required to resume the supply of power to ac- 
tivate the signal processor 1 4 and the A-V decoder 1 80 
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is, for example, 1msec. The pickup 4 seeks one of the 
track turns of the optical disc 1 from which data is to be 
reproduced next (f3 in Fig. 19) and starts to read data 
out of the optical disc 1 (a following t3 in Fig. 19). Image 
data associated with the other options not chosen by the 
viewer is read out of the temporal memory 16 so that a 
stored amount of data is decreased to zero instantane- 
ously (at the end of f3). Subsequently, data associated 
with the option chosen by the viewer is stored in the tem- 
poral memory 16 so that a stored amount of data is in- 
creased. 

[0169] In the power save mode, the controller 27 may 
also turn off the tracking control while keeping the focus 
control on. When the tracking control is in the off-state, 
a beam spot on the optical disc 1 produced by the pickup 
4moves across trackturns, so that a complete RF signal 
is not obtained. A component of the RF signal is, thus, 
extracted intermittently and used in the CLV control 
mode of the spindle motor 2 to perform the rough servo 
control, producing the speed control signal. 
[0170] The power saving is achieved by cutting the 
supply of power to a tracking error signal generator in 
the amplifier 1 40, a circuit component of the servo circuit 
28 which produces a control signal using a tracking error 
signal, and a tracking circuit of the driver 260. 
[0171] Upon resumption of the supply of power, the 
controller 27 turns on the tracking control, reads out the 
address of one of the sectors of the optical disc 1 from 
which data is to be reproduced next, and kicks the pick- 
up 4 at regular intervals until the one of the sectors is 
reached. The time required for the DVD player to return 
to the normal operation mode completely is about 
50msec. 

[0172] Fig. 21 shows a variation in amount of data 
stored in the temporal memory 16 in a case where a 
slide show command is handled in the playback mode 
of operation. 

[01 73] It is assumed that reproduction of data read out 
of a given sector of the optical disc 1 terminates in the 
course of a stage c while the pickup 4 is kicked cyclically, 
waiting for the next sector, after which a still image such 
as a slide picture is displayed in response to the slide 
show command. In this case, only audio data is repro- 
duced or read out of the temporal memory 1 6, while im- 
age data is stopped from being read out of the temporal 
memory 16. The speed at which the data is outputted 
from the temporal memory 16 is decreased greatly (fin 
Fig. 21 ). Assuming that the control data has instructions 
to display the still image for 20sec. and to switch the still 
image to another one in sequence, the supply of power 
to circuit components which need not operate during re- 
production of the still image is cut for 20sec. minus, for 
example, 50msec. required for the DVD layer to return 
to the normal operation mode completely, i.e., 19.95sec. 
The servo control is substantially the same as described 
above. 

[0174] In the above case where the slide show com- 
mand is handled, it is possible to estimate the timing with 



which the controller 27 should take subsequent action, 
that is, switch the still image being displayed to another 
one. The supply of power to the servo system taking 
much time to return to the normal operation mode may, 
s thus, also be cut. If this recovery time is 50msec, it is 
advisable that the supply of power be resumed in Q. at 
least 50msec. before the reproduction of one still image 
terminates. 

[0175] In the power save mode, the controller 27 may 
10 furtherturn off the focus control, the tracking control, and 
a laser built in the pickup 4. When the focus and tracking 
controls are in the off -state, a complete servo signal is 
not obtained. It is, thus, impossible to operate the spin- 
dle motor 2 under the CLV control, and the above de- 
is scribed FG control is initiated. Specifically, the controller 
27 determines the speed of the FG corresponding to the 
current one of sectors to keep the FG rotated at the de- 
termined speed. 

[0176] The spindle motor 2 may alternatively be 

20 stopped in this power save mode, however, it takes 
much time to accelerate the spindle motor 2 to a normal 
speed. It is, thus, preferable that the speed of the spindle 
motor 2 be kept under the FG control. Under the FG con- 
trol, the spindle motor 2 may be decreased in speed to 

2S half a normal speed or less in order to save more power. 
[0177] In each powersave mode as described above, 
upon input of any signal to the controller 27, the power 
supply may be resumed immediately. For instance, the 
power supply may be resumed upon manual input of a 

30 signal for searching a desired portion or the leader of a 
moving picture or occurrence of an error in reproducing 
audio or image signals, requiring reproduction of de- 
sired data from the optical disc 1 again. The input of the 
signal and the occurrence of the error may be monitored 

3£ automatically in the controller 27. 

[0178] The above described tenth embodiment has 
referred to the DVD player, however, it may be used with 
any other optical disc players in which the time required 
for data to be stored in a buffer or temporal memory up 

40 to afull level is relatively long, thus allowing much power 
save time to be taken such as players which handle con- 
trol data whose content hardly change for a relatively 
long period of time such as the highlight command or 
the slide show command or which reproduce data at 

45 lower transfer rates. 

[0179] While the present invention has been dis- 
closed in terms of the preferred embodiments in order 
to facilitate better understanding thereof, it should be ap- 
preciated that the invention can be embodied in various 

so ways without departing from the principle of the inven- 
tion. Therefore, the invention should be understood to 
include all possible embodiments and modifications to 
the shown embodiments which can be embodied with- 
out departing from the principle of the invention as set 

55 forth in the appended claims. 
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Claims 

1. An optical recording apparatus comprising: 

a temporary memory for storing therein a signal 
to be recorded on an optical disc which is com- 
pressed at a given compression rate; 

a data storage monitoring circuit for monitoring 
the amount of the compressed signal stored in 
said temporary memory and for providing a sig- 
nal indicative thereof; 

a pickup for emitting light onto the optical disc 
to record the compressed signal read out of 
said temporary memory and for receiving light 
returned from the optical disc to output a signal; 

a first servo circuit for producing servo error sig- 
nals based on the signal output from said pick- 
up; 

a second servo circuit responsive to the servo 
error signals from said first servo circuit to per- 
forming focus, tracking, and traverse control on 
said pickup; and 

a power saving circuit responsive to the signal 
from said data storage monitoring circuit to 
save power supplied to a preselected circuit 
component of at least one of said first and sec- 
ond servo circuits during a time interval in which 
the amount of the compressed signal stored in 
said temporary memory increases from a first 
level to a second level. 

2. An optical recording apparatus according to claim 
1 , further comprising a compression rate determin- 
ing circuit for determining the compression rate of 
the signal to be recorded on the optical disc, and 
wherein said power saving circuit is adapted to de- 
termine the second level based on the compression 
rate. 

3. An optical recording apparatus according to claim 
1 or 2, wherein said power saving circuit is adapted 
to resume supply of power to the preselected circuit 
component after the amount of the compressed sig- 
nal stored in said temporary memory reaches the 
second level. 

4. An optical recording apparatus according to claim 
1 , 2 or 3, further comprising a signal type specifying 
circuit for specifying a type of the signal to be re- 
corded on the optical disc, and wherein said power 
saving circuit is adapted to perform a power saving 
operation based on the type of the signal specified 
by said signal type specifying circuit and to deter- 
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mine a timing with which supply of power to the 
preselected circuit component is resumed based on 
the type of the signal. 

s 5. An optical recording apparatus according to claim 
4, further comprising a disc type specifying circuit 
for specifying a type of the optical disc, and wherein 
said power saving circuit is adapted to perform the 
power saving operation based on the type of the sig- 

10 nal specified by said signal type specifying circuit 
and the type of the optical disc specified by said disc 
type specifying circuit and to determine the timing 
with which supply of power to the preselected circuit 
component is resumed based on the type of the sig- 

is nal and the type of the optical disc. 

6. An optical recording apparatus according to claim 
4 or 5, further comprising a linear velocity determin- 
ing circuit for determining a linear velocity of the op- 

20 tical disc based on the type of the signal, and where- 
in said power saving circuit performs the power sav- 
ing operation and determines the timing with which 
the supply of power to the preselected circuit com- 
ponent is resumed based on the type of the signal 

2S and the linear velocity of the optical disc. 

7. An optical reproducing apparatus comprising: 

an error correcting circuit for subjecting data re- 
30 produced from an optical disc to error correc- 

tion; 

a temporary memory for storing the error cor- 
rected data in a data storage stage; 

35 

a data storage monitoring circuit for monitoring 
the amount of the data stored in said temporary 
memory and for providing a signal indicative 
thereof; 

40 

a reproducing circuit for reading the data out of 
said temporary memory in a data readout stage 
following the data storage stage and for output- 
ting the data for reproduction; and 

45 

a power saving circuit responsive to the signal 
from said data storage monitoring circuit for 
saving power supplied to at least said error cor- 
recting circuit during a time interval in which the 
so amount of the data stored in said temporary 

memory decreases from a first level to a second 
level in the data readout stage. 

8. An optical reproducing apparatus according to 
55 claim 7, further comprising a pickup for optically re- 
producing data from the optical disc, a driver for 
driving said pickup under servo control, a playback/ 
servo circuit for producing a data signal and a servo 
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error signal from the data reproduced by said pick- 
up, for providing the servo error signal to said driver 
for use in the servo control of said pickup, and for 
holding the data signal in said temporary memory, 
and a tracking circuit for performing tracking control 
of said pickup, and wherein said reproducing circuit 
is adapted to read the data signal out of said tem- 
porary memory and to decompress the data signal, 
and wherein said power saving circuit is adapted to 
save the power supplied to at least said error cor- 
recting circuit and said tracking circuit during the 
time interval in which the amount of the data stored 
in said temporary memory decreases from the first 
level to the second level in the data readout stage. 

9. An optical reproducing apparatus comprising: 

a first control circuit for controlling rotation of an 
optical disc in a first servo control mode based 
on a speed control signal derived from a drive 
circuit rotating the optical disc; 



saving power supplied to at least said error cor- 
recting circuit during a time interval in which the 
amount of the data stored in said temporary 
memory decreases from a first level to a second 
s level in the data readout stage, said controlling 

circuit switching control of the rotation of the op- 
tical disc from the second servo control mode 
to the first servo control mode. 

10 10. An optical reproducing apparatus comprising: 

a driver circuit for driving a pickup reading data 
out of the optical disc; 

is a playback/servo circuit for producing a data 

signal for playback and a servo error signal 
from data read by the pickup; 

a servo circuit for providing a servo signal to 
20 said driver circuit based on the servo error sig- 

nal from said playback/servo circuit; 



a second control circuit for controlling rotation 
of the optical disc in a second servo control 
mode based on a speed control signal derived 
from data reproduced from the optical disc; 

a driver circuit for driving a pickup to read data 
out of the optical disc; 

a playback/servo circuit for producing a data 
signal for playback and a servo error signal 
from on the data picked up by the pickup; 

a focus control circuit for subjecting the pickup 
to focus control; 

a tracking control circuit for subjecting the pick- 
up to tracking control; 

an error correcting circuit for subjecting the da- 
ta read out by the pickup to error correction; 

a temporary memory for storing the error cor- 
rected data in a data storage stage: 

a data storage monitoring circuit for monitoring 
the amount of the data stored in said temporary 
memory and for providing a signal indicative 
thereof; 

a reproducing circuit for reading data out of said 
temporary memory in a data readout stage fol- 
lowing the data storage stage and for outputting 
the data for reproduction; and 

a controlling circuit responsive to the signal 
from said data storage monitoring circuit for 



an error correcting circuit for subjecting data 
read out by the pick up to error correction; 

25 

a temporary memory for storing error corrected 
data in a data storage stage; 

a data storage monitoring circuit for monitoring 
30 the amount of the data stored in said temporary 

memory and for providing a signal indicative 
thereof; 

a reproducing circuit for reading the data out of 
35 said temporary memory in a data readout stage 

following the data storage stage and for output- 
ting the data for reproduction; and 

a power saving circuit responsive to the signal 
40 from said data storage monitoring circuit to 

save power supplied to at least one of said drive 
circuit, said playback/servo circuit, and said er- 
ror correcting circuit during a time interval in 
which the amount of the data stored in said tem- 
45 porary memory decreases from a first level to 

second level in the data readout stage. 

11. An optical reproducing apparatus according to 
claim 1 0, further comprising a transfer rate detector 

so for detecting a transfer rate of the data picked up 
from the optical disc, and wherein said power sav- 
ing circuit is adapted to perform a power saving op- 
eration based on the transfer rate of the data de- 
tected by said transfer rate detector and to deter- 

55 mine a timing with which supply of power is re- 
sumed based on the transfer rate. 

12. An optical reproducing apparatus according to 
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claim 10 or 11, further comprising a signal type 
specifying circuit for specifying a type of the data 
signal reproduced from the optical disc, and where- 
in said power saving circuit is adapted to perform a 
power saving operation based on the type of the da- s 
ta signal specified by said signal type specifying cir- 
cuit and to determine a timing with which supply of 
power is resumed based on the type of the signal. 

13. An optical reproducing apparatus according to 10 
claim 10, 11 or 12, further comprising a disc type 
specifying circuit for specifying a type of the optical 
disc, and wherein said power saving circuit is adapt- 
ed to perform a power saving operation based on 

the type of the optical disc specified by said disc is 
type specifying circuit and to determine a timing with 
which supply of power is resumed based on the type 
of the optical disc. 

14. An optical reproducing apparatus according to 20 
claim 12 or 13, further comprising a linear velocity 

of the optical disc based on the type of the signal, 
and wherein said power saving circuit is adapted to 
perform the power saving operation and to deter- 
mine the timing with which the supply of power is 2S 
resumed based on the type of the signal and the 
linear velocity of the optical disc. 

15. An optical reproducing apparatus comprising: 

a pickup for reading data out of an optical disc 
optically; 



16. An optical reproducing apparatus comprising: 

so 

a pickup for reading data out of an optical disc 
optically; 



control readout of the data through said pickup; 

a temporary memory for storing therein the re- 
production signal containing the control data; 

a reproducing circuit for reproducing the repro- 
duction signal based on the control data; 

a first control circuit for controlling rotation of an 
optical disc in a first servo control mode based 
on a speed control signal derived from a motor 
rotating the optical disc; 

a second control circuit for controlling rotation 
of the optical disc in a second servo control 
mode based on a speed control signal derived 
from the data reproduced from the optical disc; 
and 

a power saving circuit for saving a portion of 
power consumed in the apparatus during a re- 
produce mode of operation of said reproducing 
circuit by switching control of the rotation of the 
optical disc from the second servo control mode 
to the first servo control mode. 

17. An optical reproducing apparatus according to 
claim 15 or 16, wherein said power saving circuit 
selects one of a plurality of power save operation 
modes based on a controlled content of the control 
dala 

18. An optical reproducing apparatus according to 
claim 1 5, 1 6 or 1 7, wherein said power saving circuit 
determines a power save duration based on a con- 
trolled content of the control data. 
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a signal producing circuit for producing a repro- 
duction signal containing control data and a 3S 
servo signal from data read out by said pickup; 

a servo circuit responsive to the servo signal to 
control readout of the data through said pickup; 

40 

a temporary memory for storing therein the re- 
production signal containing the control data; 

a power saving circuit for saving a portion of 
power consumed in the apparatus during a re- 4S 
produce mode of operation of said reproducing 
circuit. 



a signal producing circuit for producing a repro- 
duction signal containing data and a servo sig- ss 
nal from data read out by said pickup; 

a servo circuit responsive to the servo signal to 
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